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Background
Natural wetlands play an important role in terms of controlling water flow, preventing from the damage of flood and storm, supporting fisheries, absorbing waste, especially maintaining biodiversity, etc. In addition, wetland regions are places for water transport and recreation while the diverse resources in wetlands could be directly exploited for agriculture, fishing, water supply, wood and wildlife products. The aggregate economic benefit of a wetland's ecological functions, resources and services could surpass the economic value received from the wetland conversion for alternative uses (Wattage 2002) .
There are a number of previous studies using the contingent valuation (CV) method to estimate the total benefit of wetlands. Hanemann et al. (1991) applied the dichotomous choice CV method to estimate willingness to pay (WTP) for wetlands maintenance program in San Joaquin Valley. The study showed that the single-bounded response estimated the mean WTP of $250 and $151 from the estimation of double-bounded question. Beran (1995) used CV questionnaires to estimate the passive use values associated with preservation of freshwater wetlands in South Carolina. The study revealed that mean WTP ranged from a one-time contribution of $6.03 to $45.4 according to the estimation technique and the type of wetland valued, and a total value of WTP for South Carolina residents was $3.7 million. The other study by Chen and Jim (2010) analyzed Guangzhou residents' motivations and WTP for an urban biodiversity conservation program in the National Baiyun Mountain Scenic area. The research estimated the median WTP of $19.5 per household per year and the total value of about $38.2 million annually to contribute the urban conservation project.
There is great biodiversity in the wetlands of the Mekong Delta, the largest wetlands in Vietnam, assisting a large number of herons, egrets, stocks, ibises and some rare species such as sarus cranes, black necked storks, lesser adjutants and great adjutants. Specially, the mature semi-natural Melaleuca forest and seasonally inundated grasslands of the Mekong Delta wetlands are the living environments of about 14 globally threatened bird species. Therefore, preserving these wetlands is important or beneficial not only for Vietnam but also for the world. Moreover, there are also a lot of unknown flora and fauna, microorganisms, and genetic resources that are expected to contribute to, for example, the future development of new medicines or coenzymes, which are necessary for biochemical reaction.
However, there are so many issues related to environmental pollution and an increase in wetland destruction due to an overheated economic development. Recently, the Mekong Delta wetlands are dealing with the serious biodiversity loss and degradation. For example, the numbers of endangered species (sarus cranes) in Tram Chim National Park -one of the largest national wetland parks -have rapidly decreased from 1,057 in 1987 to 93 in 2005 (Do and Bennett 2007; Khai and Yabe 2014) . The degradation of wetland biodiversity is due to an increase in shrimp farming, the conversion of wetlands to agriculture and construction land, war destruction and excessive fuel wood collection. The development of dykes in the Mekong Delta has altered hydrologic conditions and also hence wetland health (Do and Bennett 2007) . To prevent from the biodiversity loss and degradation, the local authorities have proposed plans to use public funding to improve the protection of biodiversity. However, up to now there is little information on the values of biodiversity as well as studies on nature and biodiversity conservation in the Vietnam's literature. Thuy (2007) applied the CV method with five bid-level questionnaires to conduct the study on willingness to pay for the conservation of Vietnamese Rhinoceros and estimate the mean WTP of $2.5 per household. Environmental choice modeling was applied by Do and Bennett (2007) to identify the biodiversity benefits of Tram Chim National Park. The study estimated total benefits of wetland conservation program were about $3.9 million.
Because of the limitation of information and studies related to the benefit of biodiversity conservation, policymakers cannot answer the question of whether the change in current management practices would generate net social benefits. It is relatively easy to calculate costs of biodiversity conservation program, but hard to estimate benefits. The benefits or design of biodiversity policy could be estimated by studying public preferences on conservation program. However, this is complicated because of the generally low level of awareness and understanding of what biodiversity means on the part of the general public (Christie et al. 2006) . Moreover, although there are a lot of conservation activities especially in biosphere reserves of the Mekong Delta recognized by UNESCO, these are not strong or powerful enough to enlarge or improve the quantity and quality of biosphere reserves because of government budget constraint or the low level of support from local residents and authorities. The studies are needed to be done to answer the question of whether is worthy investing more financial resources in conserving biodiversity in these biosphere reserves. In this study, we try to estimate total economic values of proposed biodiversity conservation program in U Minh Thuong National Park using the approach of CV method. The study might partly seek to answer the above questions, and also provide policy makers and concerned people more information about residents' attitudes toward environment and natural resources as well as the benefits of biodiversity conservation.
The article is outlined as follows. The next part presents the empirical model, research area and data collection. The following part discusses about the results of willingness to pay for biodiversity conservation, including the discussions of refusals and zero responses, and the estimation of willingness to pay. The final part withdraws some conclusions of the study.
Empirical method
This study used CV method to identify the total value of wetland conservation. The CV method was first used at the beginning of the 1960s to estimate the benefits of outdoor recreation in Maine backwoods by Robert (1963) . After that, Ridker (1971) applied the CV method for air pollution problems. From the 1970s up to now, this CV approach has been applied by many economists to measure the benefits of a wide variety of goods such as recreation, hunting, water quality, decreased mortality risk from a nuclear power plant accident and toxic waste dumps, etc. (Wattage, 2002) .
The basic theory of the dichotomous CV approach was proposed by Hanemann (1984) . The idea favored by current CV practice is to ask each respondent a closed from question, namely whether they would accept to pay a given amount to obtain a given change in their status quo. Hence the answers obtained are the type of 'yes' or 'no' , necessitating a theory of how to translate these discrete responses into meaningful WTP estimates (Khai and Yabe 2011) . Suppose that a respondent is asked to consider the change from the status quo Q 0 to Q 1 , where Q 1 refers to the quality of environment and presumably the latter choice is preferable to the former. Denote the indirect utility of respondents as V(P, Q, I, Z), where P is a vector of prices, I is the respondent's income and Z is a vector of respondent characteristics. Then if the respondent is asked whether he would be willing to pay an amount M to obtain Q 1 , his answer would be 'yes' if the following condition holds (where Pr denotes the probability):
where ε 0 and ε 1 are unobservable components of the utility and identically and independently distributed (i.i.d) random variable with zero mean. If we define ΔV = V(P, Q 1 , I − M, Z) − V(P, Q 0 , I − 0, Z) and γ = ε 1 − ε 0 , and then write:
where F γ (ΔV) represents the cumulative density function (cdf) of the respondent's true maximum WTP.
The dichotomous CV technique estimates the mean and median WTPs based on the coefficients related the WTP responses against a constant and the bid (BID). Additional coefficients (X) of other variables like responses to attitude questions or the respondents' demographic information may also be factored into the model. The probit and logit model are commonly applied to analyze the dichotomous choice format of contingent valuation method. In this study, we used the logistic function, which is relatively easier to compute than the approach of probit function. The following form of logistic function could estimate these coefficients:
where α and β are coefficients to be estimated and BID is the amount of given money the respondents were asked to pay. This logistic function was estimated using maximum likelihood. Let R k be an indicator variable for observation k, with
So the log-likelihood function is formed as:
In this case, the mean and median WTP are equal to each other and calculated by the following estimator:
Research area and data collection U Minh Thuong National Park is one of two largest areas of peat swamp forest in Vietnam. Biodiversity conservation in this region has been assigned a national priority since it can buffer the negative effects of the Mekong River floods, recharge aquifers and provide a unique environment for many wetland species. With a total area of 8.038 ha and a buffer zone of 13.069 ha, the national park is a home of many diversified plants and animals including 243 plant, 32 mammal, 151 bird, 34 reptile, 7 amphibian, 34 fish and 181 insect species. Forty of these are listed as endangered species in the Vietnam Red Book (Dang 2009 ).
Although the government has declared the protected zone, U Minh Thuong National Park is still under serious threats to biodiversity such as an increase in human encroachment on and disturbance of wildlife habitats by converting the forest land into agriculture and construction land, environmental pollution caused by subsistence wastes, industrial wastes, use of insecticides, herbicides and toxic rat baits, illegal wildlife hunting and trade, etc.
Primary data were collected by randomly interviewing local citizens face-to-face in the urban area of Can Tho city, representing the largest city in the Mekong Delta and the urban region of Kien Giang province where U Minh Thuong National Park is located. The time of survey took about 3 mouths from January to March 2013 and was divided into two main periods. The first one was the pilot-survey, in the first week of January 2013. The pilot surveying and pretesting are essential elements in any contingent valuation study (Bateman et al. 1995) . The aims of this interview are to refine the questionnaire, format bid starting point more clearly and concisely, and also help interviewers get used to and understand the content of questionnaire. After the interviewers are trained, there are about 50 households interviewed in this period. The revised questionnaire is used in the second period. The sample was composed of 366 respondents, 215 in Can Tho and 151 in Kien Giang. To make a good CV questionnaire without cheap talk bias, the content of questionnaire is formed based on the suggestion of Carson (1991) , and Cummings and Taylor (1999) . We first examine how the respondents concern environmental problems in the country and recognize respondents' attitude toward biodiversity conservation project. Secondly, the plan of proposed project is introduced with the payment vehicle and provision rule. Finally, socioeconomic information of respondents are collected.
The single-bound dichotomous choice contingent valuation questions were used in the study. Before the CV question was asked, the current conditions, biodiversity as well as the benefits of U Minh Thuong National Park were introduced. Then, we identified some threats of biodiversity loss such as encroachment, disturbance of vegetation, environmental pollution, wildlife hunting, and trade occurring in this area. A hypothetical conservation program was proposed to prevent from biodiversity loss in the national park. Biodiversity will continue to degrade more seriously without this conservation project. The study proposed funding a biodiversity conservation project to increase the number of plants and animals in U Minh Thuong National Park or at least keep them from declining every year. The conservation fund could then request international organizations to provide the same amount of money or more compared with the contributions of residents. The raised money would be only used for conservation activities in U Minh Thuong National Park (See the section of CV question for more details in the Appendix). The payment vehicle was used as voluntary continuous donation, contributed through a monthly water bill for three years, which could catch the present value of preferences for biodiversity conservation and also prevent potential protests due to compulsory payment like taxes (Rolfe et al., 2000) . Each household was interviewed whether he/she would be willing to contribute the biodiversity conservation fund a certain amount of money every month as surcharge on his/her household water bills for the next three years. The admissible answers were 'yes' or 'no'. Five different bid values of VND10,000, VND35,000, VND60,000, VND85,000 and VND110,000 were chosen for the study. These values are equivalent to values in US dollars a of $0.47, $1.66, $2.84, $4.21 and $5.20, respectively. Each household was randomly interviewed whether he/she would be willing to contribute one of these bid values and answered whether he/she accepted only one bid value. For example, the respondent was asked 'Would you be willing to pay VND10,000 every month for biodiversity conservation program in U Minh Thuong?' If the answer was 'yes' , the list of 'yes' reasons was then presented. If the response was 'no' , the list of 'no' reasons was then introduced and an open-end question was also asked whether a respondent would like to contribute another lower amount of money to identify the categories of protest zero, valid zero and WTP less bids.
Results and discussion
Refusals and zero responses Table 1 shows the probability of answering 'no' increases as the amount of money the respondents are asked to pay increases. About 68.6% of respondents disagree to pay the given discrete choice amount, and 39.3% of those are not willing to pay any positive amount. Possible explanations for the high number of refusals and zero responses may be that respondents are not familiar with this kind of survey, the study might be too hypothetical or the scenarios could be too unspecific and simplistic. Interviewees who do not agree to pay the amount of money given in the questionnaire were asked why they had responded 'no'. Table 2 gives the overall frequencies of answers from a given list of reasons. Table 2 reveals reasons for refusing to pay the given discrete amount of money. About 51 percent of respondents cannot afford to pay or have not space income to contribute towards the fund of biodiversity conservation (reason 1). Such high percentage of unwilling-to-pay reason due to the income constraint is consistent with other survey study in developing countries. The study on saving the Philippine Eagle by Harder et al. (2006) showed a 62 percent while the study on Vietnamese Rhinoceros conservation by Thuy (2007) revealed about 41 percent of respondents refusing to contribute the conservation program due to income constraint. The second highest-cited reason accounted for 16.3 percent of respondents who think that the biodiversity conservation program should be the government' responsibility since it has money from tax revenues while about 12 percent of unwilling-to-pay respondents with the reason of distrusting the institutions that will handle the money for this conservation work.
This study follows the other previous CV studies to discriminate between valid and 'protest' zero bids. The respondents who are not willing to pay any positive bids with the reason 4 (I do not believe paying will solve the problem), 6 (I do not trust the institutions that will handle the money for this conservation work) and 7 (It should be the government's responsibility since it has money from tax revenues) are listed into the category of 'protest vote' or none-zero value. The percentages of respondents in the protest bid, valid no and positive bid categories are performed in Table 3 . Table 3 shows about 60.7 percent of respondents willing to pay some positive amount for conservation program while about 29.2 percent of respondents agree to pay less than the bid values (The respondents who disagreed to pay the amount of money given in the questionnaire but accepted to contribute a smaller amount of money) and around 24.6 percent of respondents are categorized as valid zero bids (the respondents were not willing to pay any amount of money for conservation program with any other reasons excepting the reason 4, 6 and 7). The study also shows that the proportion of protest bids averages 14.8 percent of all responses. Such figure is somewhat consistent with other results in the literature. Kirkland (1988) has 18 percent of protest responses in his study, about 24 percent are determined by Sappideen (1992) and 28 -31 percent of protest bids in the study by Jakobsson and Dragun (1996) . According to Moser and Dunning (1986) , the high level of protest bids reveals that some questions could be misunderstood; the respondents have troubles to understand the study scenario or are not convinced that the proposed project becomes real. Table 4 shows the socio-demographic description of the respondents. The age of surveyed respondents ranges from 20 to 87 years with the average age of 50 years and about 62 percent of respondents are female. The high percentage of female respondents may be due to the survey mainly done in the daylight of weekdays when it is difficult to interview working male households. Regarding the level of education, around 23 percent of respondents stated a university and higher degree. The average household income is over VND7.5 million per month with the most frequent category of below VND5 million (40%), followed by VND5 million -10 million (about 39%), and over VND10 million (nearly 21%). The higher household income level of the sample in comparison with the average household income of Mekong Delta residents (about 5.2 million per month in 2010 b ) does not show a problem in terms of a sample selection bias because the difference could be explained by the inclusion of rural households who earn lower income than urban residents in the population average.
Estimation of willingness to pay
In the contingent valuation literature, there are some ways to solve the problem of zero bids. Imber et al. (1991) treat all 'no' responses as real 'no' answers. This may result in wrong policy implications (Carson 1991) or difficultly estimate the willingness to pay function correctly if the number of protest responses is high (Romer 1992 ). Other strategy is to eliminate all zero bids, but this may cause a sample selection bias, since the remaining bids from no longer originate from a random sample of the basic population (Romer 1992) . The most common way is to identify and exclude protest bids from estimates of willingness to pay (Mitchell and Carson 1989) . The estimates without protest responses give the higher value of WTP than those with all 'no' responses. In this study, we use the WTP estimate without protest bids as the mean WTP and the WTP calculation for all 'no' responses as the low bound of willingness to pay.
The one of the key questions in a contingent valuation survey is whether WTP is affected by important variables suggested by economic theory, for example income, education, age, etc. or whether the coefficients of these variables have signs that are consistent with expectations. These relationships analyzed by logistic function are performed in Table 5 . Table 5 shows the results of a logistic analysis of the dichotomous choice responses to the contingent valuation questions. The model 1 is the estimates for all respondents and the model 2 shows the results after excluding protest bids. The predictive powers of models are relatively high, with nearly 76 percent in model 1, and over 74 percent in model 2. The correlation matrix across explanatory variables supports the absence of Source: Own estimates; data appendix available from authors.
multicollinearity because there are no correlation indices that are higher than 70 percent (Khai and Yabe 2013) . The coefficients of the bid value in the two models are statistically significant and negative as expected, revealing that an increase in bid amount could reduce the 'yes' response and the existence of the WTP for conservation program. Consistently with other studies by Subade (2005) and Jianjun (2007) , the coefficients of Age variable in the two models are statistically significant and have negative signs, implying the older respondents have more tendency to say 'no' to the WTP question. However, the residents in the sample from the age c of 57 are more likely to recognize the necessary of biodiversity conservation and agree to support the project since the parameters of Age*Age variable are significantly positive at 10 percent level. The coefficients of household Income are significant at the level of 1 percent. The positive sign of Income suggests higher income could increase the probability of 'yes' answer to the contingent valuation question. Regarding the motivations for conservation, the variable of Donation is defined as whether a respondent have ever donated for any charitable or environmental funds. The coefficients of Donation variable in two models are significantly positive, revealing respondents who have made any donation in the past are more willing to pay for the biodiversity conservation project. From the findings in Table 5 and applying the estimator (6), the median and mean WTP for the proposed biodiversity conservation project are calculated by utilizing the directly estimated values of the coefficients. The results of mean and median estimates of willingness to pay are presented in the Table 6 . Table 6 performs the mean WTP for all respondents is estimated to be VND16,510 with the 95% confident interval between VND-4,670 and VND29,340 while the mean WTP after excluding protest vote respondents increases up to VND31,520 with the 95% confident interval between VND17,860 and VND43,670. The two mean WTPs are significantly positive at the level of 10 percent for all respondents and 1 percent for the sample with protest bids excluded. 
Conclusions
This study tried to extend the understanding of Vietnamese households' preferences for biodiversity conservation to the context of their WTP. The mean WTP for the proposed conservation project was calculated to be approximately VND16,510 per household per month, which was about 0.32 percent of the average household income at VND5.2 million per month in the Mekong Delta region in 2010. Moreover, the study also estimated the mean WTP of VND31,520 per household per month after excluding the protest zero and scenario rejecting respondents. An aggregate welfare measure can be derived by multiplying the mean WTP by the total urban households in the Mekong Delta. According to the general statistics office (GSO 2013), there were 4,329,100 urban people in the Mekong Delta in 2012, which were equivalent to 1,170,027 urban households with the average of 3.7 persons per urban family (Binh 2011) . The calculation discovered that Mekong Delta urban residents were willing to pay about VND19.32 billion (VND16,510 * 1,170,027 urban households) every month for biodiversity conservation. Therefore, the total value of annual urban resident's contribution is approximately VND231.81 billion ($10.97 million) which is relatively big enough for the government, policy makers and concerned people to pay more attention or give more financial invests in conserving and improving wildlife habitats and biodiversity in U Minh Thuong National Park. This total value could be the useful and trustworthy information for decision makers to allocate funds for the biodiversity conservation project while the results of this contingent valuation study could also be valuable for environmental evaluation or suggest applying this approach to the cost-benefit analysis of this project as well as other or future projects in Vietnam. In addition, the public evaluation of biodiversity conservation could help society more awareness on the important role of biodiversity, have an impact on rational behaviors or wide support of residents to improve the quantity or quality of biodiversity which benefits the present and future generation (Chen and Jim 2010) . 
Appendix: the format of CV question
Section 3: A conservation plan for the protection of U Minh Thuong National Park
We will now provide you some information about U Minh Thuong in Kien Giang: U Minh Thuong National Park is one of two large areas of peat swamp forest in Vietnam. Biodiversity conservation in this region has been assigned a national priority since it could buffer the negative effects of the Mekong River floods, recharge aquifers and provide a unique environment for many wetland species. With a total area of 8.038 ha and a buffer zone of 13.069 ha, the Park is a home of many diversified plants and animals including 243 plant, 32 mammal, 151 bird, 34 reptile, 7 amphibian, 34 fish and 181 insect species. Forty of these are listed as endangered species in the Vietnam Red Book.
Threats to biodervisty in U Minh Thuong National Park
Although the government has declared the protected zone, U Minh Thuong is still under serious threats to biodiversity:
-Encroachment and disturbance of habitats: due to high density of local peoples, habitat area often undergoing encroachment for agriculture, aquaculture and other purposes. This activity is especially in the areas outside protected areas. Illegal encroachment causes lots of disturbance for habitat security. A conservation plan for biodiversity in U Minh Thuong National Park
The goal of the program is to increase the number of plants and animals in U Minh Thuong or at least keep them from declining every year. To accomplish this goal, it should be carried out the following activities:
-Rationally planning ponds, shrimp ponds and rice farming land around the buffer zone to prevent water pollution and scarcity of food.
-Planting more trees suitable for nesting and reproducing, improving ponds, swamps and grassland within and outside the buffer zone to create a food source and the better living environment for wild animals. There is also promoting tree planting in rural areas, industrial zones and urban areas to create the good habitat conditions for the biodiversity conservation.
-Enhancing the coverage of forest to protect the soil from erosion, landslides and runoff.
-Conducting education and training activities to improve the awareness of the local people to conserve biodiversity and the professional skills of the management group staff.
While the program contains many good ideas, implementing it would require money. So far, the program has not received any funding or carried out any activities. A number of international organizations do provide financial support to protect this biodiversity area. However, they usually require that counterpart funds be made available. In other words, people from region must also contribute money to protection effort. Therefore, the practical implementation of this program would require much more concerted efforts from all households.
Conservation fund
Suppose a conservation fund for biodiversity in U Minh Thuong would be set up, all citizens could contribute to the fund. The fund could then request international organizations to provide the same amount of money or more, according to the money raised locally. The money raised by the fund would be ONLY used for the conservation activities mentioned earlier to conserve biodiversity in U Minh Thuong.
The purpose of our survey is to find out if your household would be willing to contribute < bid level > every month as a surcharge on your household water bills for the next three years. The payment is a fixed amount and it doesn't change with the volume of water used. This money would go to the conservation fund for biodiversity in U Minh Thuong.
[The recent study shows that people generally accept to contribute value more than the ability of actual contribution. This survey tries to get information on the ability of your actual contribution. So, require you to think carefully with your decision].
11) Would you be willing to pay < bid level > every month for biodiversity conservation in U Minh Thuong?
(1) Yes (2) No
